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1.Energias Renováveis no Contexto de 
Produção Centralizada 
 
2.Energias Renováveis no Contexto de 
Integração nos Edifícios e Espaço 
Urbano 
 
• NZEB (Net Zero Energy Buildings) 
 
• Smart Cities 
Tópicos a abordar... 
Energias Renováveis no Contexto de Produção Centralizada 
Energias Renováveis no Contexto de 
Produção Centralizada 
 
 O total da potência instalada renovável 
atingiu 10 323 MW, no final de 2011 
 
 A incorporação de FER no consumo bruto de 
energia elétrica, para efeitos da Diretiva, foi 
de 50% em 2011 
 
 Portugal foi, em 2009, o terceiro país da 
União Europeia (UE15) com maior 
incorporação de energias renováveis 
solar 
fotovoltaica 
solar térmica 
hidrica 
eolica 
bioenergia 
geotermia Fonte: DGEG  
Estatísticas rápidas dezembro 2011 
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Investigação e Desenvolvimento e Inovação das 
 Energias Renováveis  
• Solar Térmico 
 
• Solar Fotovoltaico 
 
• Energia Eólica 
 
• Energia dos Oceanos 
 
• Bioenergia 
Competências desenvolvidas desde o início dos anos 80 no desenvolvimento de tecnologias 
de conversão térmica da radiação solar a baixa, média e alta temperatura 
secagem solar 
100ºC 400ºC >1000ºC 
aquecimento de água 
cozinhas solares 
arrefecimento solar 
power (Organic Rankine) 
power (Steam Rankine) 
produção de vapor industrial 
materials’ fusion/sublimation 
hydrogen production 
Solar Térmico 
Solar Fotovoltaico 
A produção centralizada 
em grandes centrais  
 
O Fotovoltaico com 
concentração – CPV 
 
Microgeração 
 
Integração em edifícios e 
mobiliário urbano 
 
Solar Fotovoltaico 
              I&D 
TiO2 + 
 corante 
Células Solares com base em novos corantes orgânicos conjugados 
• Preparação de células solares 
orgânicas com diferentes 
electrólitos (líquidos e de estado 
sólido)  e sua caracterização. 
A. Energia Eólica nearshore e deep offshore 
Projecto Beatrice 
Projecto Hywind 
Microgeração e microturbinas:  
T.Urban 
Parceiros: IDMEC, LNEC, INESC-Inov, UMinho, INEGI, Iberomoldes, DA, … 
 
• Programa de financiamento 
nacional;DEMTEC, ADI; 
 
• Dois protótipos construídos 
com tecnologia nacional; 
 
• HAWT e VAWT 
• HAWT: Construida e em 
fase de industrialização; 
 
• VAWT: construida e em 
fase de testes 
Energias Renováveis no Contexto de 
 Integração nos Edifícios  
e Espaço Urbano 
Net Zero-Energy Buildings (NZEB) 
NZEB  - definição 
Energia 
consumida 
Energia 
produzida 
Necessidades = Produção 
• Heating 
• Cooling 
• Lighting 
• Hot Water 
• Appliances 
 
        x Kwh 
Energy 
Demand 
Energy 
Supply 
• Electricity 
 (PV, wind, geothermal) 
 
• Thermal 
(Solar, Geothermal ) 
  
        y Kwh 
Nearly Zero-Energy Buildings/Edifícios com necessidades quase nulas de energia 
1. Definição 
 
necessidades energéticas 
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EPBD recast 
 
Article 2 
Definitions 
 
‘nearly zero-energy building’ means a building that has a 
very high energy performance, as determined in 
accordance with Annex I. The nearly zero or very low 
amount of energy required should be covered to a very 
significant extent by energy from renewable sources, 
including energy from renewable sources produced on-site 
or nearby; 
Low energy 
building 
nZEB 
International Energy Policy 
USA: “The building technologies program outlines the technology portofolio and activities 
that are necessary to achieve our strategic goal of net zer-energy buildings (NZEB) at 
low increment cost by 2025.” 
[www1.eere.energy.gov/buildings/about/,01/2007] 
 
UK: “The objective of the proposal is to set a timetable for movinf towards zero carbon 
development as a contribution to meeting the UK target to reduce carbon emission by 60% 
by 2050.” 
[Department for Communities and Local Government, 13th of December 2006 press release] 
 
Austria: “Vision 2050 on energy in buildings: The building stock of the year 2050 should be 
in total over the entire life cycle (involves the production and operation of the building) free of 
any carbon emissions.” 
[www.e2050.at/pdf/energie_gebauede.pdf] 
 
Netherlands: “In the Netherland, the government and the construction sector aim at 
achieving energy neutral new construction in 2020.” 
[Chiel Boomstra, Trecodome] 
 
Germany: “ From current point of view future capable buildings are building architectural 
demanding with high user comfort, minimal energy demand, optimized technological 
equipment, meaningful integration into large energy supply systems as well as together 
economical energy demand cover. Zero emission houses are the long-term objective.” 
[“Das 5.Energgieforschungsprogramm der Bundesregierung”, BMWA, 07/2005 
Towards NZEB – examples of national requirements and roadmaps 
Ref: REHVA 03/2011 
RECAST EPBD 
DIRECTIVE 2010/31/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 
of 19 May 2010 
on the energy performance of buildings 
(recast) 
Article 9 
Nearly zero-energy buildings 
 
1. Member States shall ensure that: 
 
(a) by 31 December 2020, all new buildings are nearly zero- energy buildings; 
and 
(b) after 31 December 2018, new buildings occupied and owned by public 
authorities are nearly zero-energy buildings. 
 
Member States shall draw up national plans for increasing the number of nearly 
zero-energy buildings. These national plans may include targets differentiated 
according to the category of building. 
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Input = Output
Energy 
Demand
Energy 
Supply
Specific  balance items 
Balance boundary 
Metric (Primary energy, carbon 
emission, cost) 
Balance items (heating, cooling, DHW) 
 
Balance period 
Challenges 
Net ZEB Performance Indicators 
Common Definition Framework 
Building Code Relevance 
Architectural Integration  
Monitoring /Measured data 
NZEB   
energy needs 
enegy supply 
energy efficiency 
demands reduction 
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Energy Demand 
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Definições/Metodologias/Desafios 
 
Como alcançar NZEB  
• Iluminação eficiente 
• Equipamentos 
eficientes 
•Sistemas passivos 
•Iluminação natural 
•Ventilação natural 
• Optimização 
térmica da 
envolvente 
•  Optimização dos 
ganhos solares 
Tecnologias Estratégias 
Sistemas 
eficientes 
Integração 
urbana 
energy needs
enegy supply
energy efficiency
demands reduction
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1º passo: reduzir as necessidades 
energéticas do edifício 
Como alcançar NZEB  
energy needs
enegy supply
energy efficiency
demands reduction
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2º passo: produção de energia 
 
IEA SHCP Task 40 / ECBCS Annex 52 
Towards Net Zero Energy Buildings 
 
Prof. Karsten Voss 
University Wuppertal, School of Architecture, Building Physics and Technical Services, Germany 
 
Towards Net Zero Energy solar Buildings 
(October 2008 – September 2013) 
SOLAR XXI  
NZEB Performance 
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note:   100 kWh/m²y = 32 kBTU/ft” y 
basis: source energy, non renewable (0.9, 2.7) 
“plus energy” 
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total source energy credits  in kWh/m2a
 Plus Energy Settlement  
Kleehäuser Freiburg Kraftwerk B 
Residential buildings 
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R128 ÉCOTERRA 
LEAF HOUSE LIMA 
GREEN TOMORROW 
ENERPOS ALDO LEOPOLD NREL  RSF 
Non-residential buildings 
MERIDIAN PIXEL 
Towards Innovation - Towards NZEB 
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BIPV PCM 
www.glassx.ch 
BIPV-T 
ex. Canada 
Towards Innovation - Towards NZEB 
 
 
cooltower
  
P. Torcellini NREL 
 
Ground source heat pump  
Heat recovery ventilators 
Radiant slab  
Solaire – Battery Park City, NY: 33 kWp         USGBC LEED – Gold 
Architect: Cesar Pelli 
 
Cortesy 
ARCHITECTURAL INTEGRATION CHALLENGE 
 
Innovation_Park/InnovParkBrochure2012.pdf 
Bahrain World Trade Center 
Sigma House  
BRE Innovation Park 
ARCHITECTURAL INTEGRATION CHALLENGE 
 
Smart Cities 
SMART CITIES - WHAT ARE? 
 
SMART CITIES - WHY FOR? 
 
SMART CITIES - EXIST A MODEL? 
 
SMART CITIES - KEY ACTIONS? 
 
SMART CITIES 
EXIST A MODEL? 
WHY FOR? 
Overview of city energy use and urbanization rate by regions and countries 
(World Energy Outlook, IEA,2008) 
SMART CITIES: 
 
- innovative design 
- intelligent operation of an entire 
energy system at city level 
- Information and Communication 
Technologies (ICTs) 
- social and environmental capital 
in profiling the competitiveness 
of cities 
WHAT ARE? 
ENERGY IN 
CITY 
ENERGY 
NETWORK 
BUILDINGS 
city energy 
flows 
smart grids NZEB? 
urban 
morphology 
shift bewteen 
thermal and 
electrical loads 
interaction 
between 
building and 
grid 
… … … 
SUPPLY TECH 
integration of 
RES in building 
and grids 
hybrid supply 
systems 
TRANSPORT 
electric mobility 
public transport 
Walking/cicling 
SMART CITIES - KEY ACTIONS/AREAS? 
OBRIGADO 
